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Title: An Overview of Space Exploration Simulation (Basis of Confidence) Documentation, Aileen 
Bray, The AEgis Technologies Group, Inc. and Joe Hale, Marshall Space Flight Center 

Abstract 

Models and simulations (M&S) are critical resources in the exploration of space. They support 
program management, systems engineering, integration, analysis, test, and operations by 
providing critical information that supports key analyses and decisions (technical, cost and 
schedule). Consequently, there is a clear need to establish a solid understanding of M&S 
strengths and weaknesses, and the bounds within which they can credibly support decision- 
making. In this presentation we will describe how development of simulation capability 
documentation will be used to form a Basis of Confidence (Basis of Confidence) for National 
Aeronautics and Space Administration (NASA) M&S. The process by which BoC documentation 
is developed will be addressed, as well as the structure and critical concepts that are essential for 
establishing credibility of NASA’s Exploration Systems Mission Directorate (ESMD) legacy M&S, 
We will illustrate the significance of BOC documentation in supporting decision makers and 
Accreditation Authorities in M&S risk management. 
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The Basis of Simulation Confidence 
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> BOG III: provides the most detailed assessment of model credibility 

possible given the verification and validation (¥&¥) efforts 


ESMD IM&S BOC Development Process 
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supported well enough to yield r* 3.3 Organization name, office/rank, telephone and e-mail 

consistent results across the f or rnodei POC 

spectrum of users and 
applications. J 
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will be referenced. I 2.3 Requirement process development 

J 2.4 Schedule template and stages 

2.5 Requirements flow process 



C\J 


0 

c 


< 

oc 

Q 

15 

c 

o 

w 

o 

0 

T3 

4 

c 

o 

IS 


= E 


3 

o 
o 

o 

QQ 

0 

e3 a 

c 

C 

3 

Q CD 

^ CD 


"U 

c 

C0 

CD 

C 

o 


(/> 

LU 


0 

U 

o 



0) 

z 

o 

K- 


E 

0 

0 

> 

0 

0 


< 

z 

o 

H 

Q. 


CO 

(/> 

< 

■J 

LU 

O 

o 


s- 

DC 

< 

Q. 


o 

E g 

•S o 

Q. CD 

E < c/5 

D 
0 
0 
< 


O 

=5 


CM 


0 


0 

C 

£ 

o 

c 


o 

0 

c 

0 

E 

0 

0 

0 

x: 

CD 

c 

0 "o 
C -o 
O O 

0 2 


■D 

c 

0 

0 

0 

0 

C 

>s 

CO 

o 

o 

c 

0 

E 

o 

c 

0 


o -s 

c 
o 

0 

+-> w 5 - 
C T3 CL 

ss 

p v «o 

Q. § £ 
0 0 T3 

DC E .£ 


■4—* 

0 


O 


CL 


■a 

T3 

c 

C 

0 

0 

CD 

£ 

0 

C 

O 

■ 4 —* 

c 

0 
■»— * 

D 

V. 

E 

■4—*' 

1 — 

0 


0 

0 

s_ 

1 

0 

0 

i_ 

Q. 

v_ 

0 


O 

C 

-*— > 

g 

0 

'■+— > 

C 

0 

i_ 

.2 

0 

CL 

'■+— > 

0 

.2 0 


0 0 
fl 


c 

0 

c 

D 


E ^ CM 
Li co co 


CO 

CO 


c 

0 

■+-> 

o 

CL 

■'tf 

CO 


» i* 

CD = 

c n 
'F 0 
0 
■D 
0 


0 

c 

o 

0 


o 

o 

-e 

o 

x: 

0 


CD 

Q. 

3 


0 

0 


0 


0 

c 

o 

0 


0 

s_ 

0 

o 

CO 


LO (D N 
CO CO CO 


CM CO 





— 0 
32 0 

0 ° 

0--S.S 

'-= £ x> 0)0 

E a = ^ c ^ 

■-ail* 

J2 «jj <1) O q 

0-gl o £ 

S|s?.i 

*- e o “o. 

•— c c 

.£>§ 

; 0 0 
: 0 0 
: T3 ns 


0 -j= 


o 

e^xs 
-O 0) 

0 *_> ffl 

(0 0 0 
0 X 1 




0 ■*-» , 

it: 

3 X 
CO 0: 


0 


E 
o 

0 Jg 5 

!_ f 0 0 

O T3 tZ 
0 C O 

2: 35 : 
00 0 

0 t3 ^ 
C 

ot: o 
C o 
^ >* Q. 


■O ir X* 
0-00 

C.55 
> o ““ 

0u5® 

c 

c£«r 
'5 0 2!t 

0 0 E 0 

-- ^ — Q) 

£ « « O) 

■— 0 2 0 

«- 0 o.Sg 

c o 


gXJ 0 
o = 


sg o o 


O OL 


3.8 Modeling Human in Control/Command and 
Control 


Summarizes model’s PART IV: MODEL HISTORY 

development history. i Development History 

1 .1 The model’s original intended purpose 

1 .2 When, where and by whom was the model 
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3.4 Specify formal and informal accreditations 







Historical Metrics 



ESMD IM&S BOC I Outline: 





W U# w# 

° -C w 

D +* Q> 
w . # % 










Pre-decisional DRAFT 
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accuracy being evaluated 
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properly and 

can interpret 
its outputs 
credibly 




Why The Need for Deliberate M&S VV&A ? 
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and in the significance of modeling & simulation 

results is imperative 
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